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In the article cited above, O¨vgu¨n [1] calculated the leading order deflection angle of light by the static Damour-
Solodukhin wormhole [2] using its redefined static and Kerr-like forms proposed by Bueno et al [3]. Because of the
importance of wormholes, especially with regard to strong field lensing [4,5] and gravitational waves [2, 3, 6–10], we
decided to take a closer look at the work in [1].
The purpose of this Comment is to point out that there are conceptual and mathematical flaws in the analysis in
[1]. First, the coefficients a and b derived by the author are incorrect as a in Eqn.(2.31) has a wrong sign (probably
a typo) but b in Eqn.(2.32) is in error. Second, the deflection angle in Eqn.(3.10) in the Kerr-like case is plainly
incorrect.
O¨vgu¨n takes the redefined form of the metric given in [3], viz.,
ds2 = −
(
1− 2M
r
)
c2dt2 +
[
1− 2M(1 + λ
2)
r
]−1
dr2 + r2dθ2 + r2 sin2 θdϕ2, (1)
where λ is a constant parameter. The strong field deflection angle in the static case due to Bozza is [11]
α̂(θ) = −a log
(
u
um
− 1
)
+ b. (2)
The author obtains the Bozza coefficients a and b of the strong field deflection angle for the static case as follows
(Eqs.(2.31)-(2.32))
a = − 1√
1− 2λ2 ,
b =
log (6)
√−2λ2 + 1
log(10)2λ2 − 1 + (rm − pi) .
The correct expressions of the coefficients for the metric (1) however work out to
a =
1√
1− 2λ2 , (3)
b =
log (6)√
1− 2λ2 + (bR − pi) , (4)
bR =
∫
1
0
g(z, rm)dz, (5)
g(z, rm) = 2
[ √
3 + 6z
z
√
(3− 2z){1 + 2z − 2(1− z)λ2} −
1
z
√
1− 2λ2
]
. (6)
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2Observe that the first part in b in Eqn.(2.32) is different from the corresponding part in the expression in (4). The
second part (rm − pi) in Eqn.(2.32) depending on M via rm = 3M becomes dimensionful differing from (bR − pi) in
the expression in (4). However, note that the Bozza coefficients are dimensionless, which is achieved in (6) since at
rm = 3M the expression for g(z, rm) becomes independent of M , and consequently (bR − pi) becomes dimensionless,
as required. The illustrative table below gives a glimpse of the variation of coefficients with λ allowing a comparison
with the known Schwarzschild values:
λ a b
0 (Sch) 1.0000 −0.4002
0.1 1.0101 −0.4131
0.2 1.0425 −0.4573
0.3 1.1043 −0.5536
TABLE I: Strong field lensing coefficients for Damour-Solodukhin wormhole.
Next, O¨vgu¨n [1] obtained the leading order deflection in the Kerr-like case as (Eqn.(3.10))
α̂ =
2M(λ2 + 2)
b
± 4Ma
b2
,
meaning that the term in 1/b2 is symmetric on both sides of the lens. This result is incorrect. Conceptually, the
deflection produced by the presence of spin a (inducing frame dragging) explicitly depends on whether the light motion
takes place in the direction of spin or opposite to it [12] (see also [13]). Compared to the static case, the deflection is
greater for direct and smaller for retrograde orbits resulting in the loss of symmetry about the spin axis. The higher
the spin, the tighter is the winding of the direct orbit and more unwinding of the retrograde orbits. Mathematically,
the exact bending angle for the Kerr case (λ = 0) has been worked out by Iyer and Hansen [12] and in the weak field
it expands as
α̂ =
4M
b
+
[
15pi
4
− 4s
( a
M
)](M
b
)2
+
[
128
3
− 10pis
( a
M
)
+ 4
( a
M
)2](M
b
)3
+ ... (7)
where s = +1 for direct orbits and −1 for retrograde orbits. The loss of symmetry in the coefficient of (M
b
)2
(as well
as in higher order terms) is quite evident. The limiting Kerr value λ = 0 in Eqn.(3.10) does not reproduce the second
term in Eqn.(7).
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